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SEQUENCE LISTING 

<110> Fischer, Horst 
Illek, Beate 



<120> COMPOSITIONS AND METHODS FOR CYSTIC FIBROSIS THERAPY 
<130> 200116. 403D1 
<140> US 

<141> 2001-10-17 
<160> 6 

<170> Patentln Ver . 2.0 

<210> 1 

<211> 6129 

<212> DNA 

<213> Homo sapiens 

<400> 1 

aattggaagc aaatgacatc acagcaggtc agagaaaaag ggttgagcgg caggcaccca 60 
gagtagtagg tctttggcat taggagcttg agcccagacg gccctagcag ggaccccagc 120 
gcccgagaga ccatgcagag gtcgcctctg gaaaaggcca gcgttgtctc caaacttttt 180 
ttcagctgga ccagaccaat tttgaggaaa ggatacagac agcgcctgga attgtcagac 240 
atataccaaa tcccttctgt tgattctgct gacaatctat ctgaaaaatt ggaaagagaa 300 
tgggatagag agctggcttc aaagaaaaat cctaaactca ttaatgccct tcggcgatgt 360 
tttttctgga gatttatgtt ctatggaatc tttttatatt taggggaagt caccaaagca 420 
gtacagcctc tcttactggg aagaatcata gcttcctatg acccggataa caaggaggaa 4 80 
cgctctatcg cgatttatct aggcataggc ttatgccttc tctttattgt gaggacactg 540 
ctcctacacc cagccatttt tggccttcat cacattggaa tgcagatgag aatagctatg 600 
tttagtttga tttataagaa gactttaaag ctgtcaagcc gtgttctaga taaaataagt 660 
attggacaac ttgttagtct cctttccaac aacctgaaca aatttgatga aggacttgca 720 
ttggcacatt tcgtgtggat cgctcctttg caagtggcac tcctcatggg gctaatctgg 780 
gagttgttac aggcgtctgc cttctgtgga cttggtttcc tgatagtcct tgcccttttt 840 
caggctgggc tagggagaat gatgatgaag tacagagatc agagagctgg gaagatcagt 900 
gaaagacttg tgattacctc agaaatgatt gaaaatatcc aatctgttaa ggcatactgc 960 
tgggaagaag caatggaaaa aatgattgaa aacttaagac aaacagaact gaaactgact 1020 
cggaaggcag cctatgtgag atacttcaat agctcagcct tcttcttctc agggttcttt 1080 
gtggtgtttt tatctgtgct tccctatgca ctaatcaaag gaatcatcct ccggaaaata 1140 
ttcaccacca tctcattctg cattgttctg cgcatggcgg tcactcggca atttccctgg 1200 
gctgtacaaa catggtatga ctctcttgga gcaataaaca aaatacagga tttcttacaa 1260 
aagcaagaat ataagacatt ggaatataac ttaacgacta cagaagtagt gatggagaat 1320 
gtaacagcct tctgggagga gggatttggg gaattatttg agaaagcaaa acaaaacaat 1380 
aacaatagaa aaacttctaa tggtgatgac agcctcttct tcagtaattt ctcacttctt 1440 
ggtactcctg tcctgaaaga tattaatttc aagatagaaa gaggacagtt gttggcggtt 1500 
gctggatcca ctggagcagg caagacttca cttctaatga tgattatggg agaactggag 1560 
ccttcagagg gtaaaattaa gcacagtgga agaatttcat tctgttctca gttttcctgg 1620 
attatgcctg gcaccattaa agaaaatatc atctttggtg tttcctatga tgaatataga 1680 
tacagaagcg tcatcaaagc atgccaacta gaagaggaca tctccaagtt tgcagagaaa 1740 
gacaatatag ttcttggaga aggtggaatc acactgagtg gaggtcaacg agcaagaatt 1800 
tctttagcaa gagcagtata caaagatgct gatttgtatt tattagactc tccttttgga 18 60 
tacctagatg ttttaacaga aaaagaaata tttgaaagct gtgtctgtaa actgatggct 1920 
aacaaaacta ggattttggt cacttctaaa atggaacatt taaagaaagc tgacaaaata 1980 
ttaattttga atgaaggtag cagctatttt tatgggacat tttcagaact ccaaaatcta 2040 
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cagccagact ttagctcaaa actcatggga 
agaagaaatt caatcctaac tgagacctta 
gtctcctgga cagaaacaaa aaaacaatct 
aggaagaatt ctattctcaa tccaatcaac 
actcccttac aaatgaatgg catcgaagag 
tccttagtac cagattctga gcagggagag 
actggcccca cgcttcaggc acgaaggagg 
gttaaccaag gtcagaacat tcaccgaaag 
gcccctcagg caaacttgac tgaactggat 
ggcttggaaa taagtgaaga aattaacgaa 
atggagagca taccagcagt gactacatgg 
aagagcttaa tttttgtgct aatttggtgc 
tctttggttg tgctgtggct ccttggaaac 
catagtagaa ataacagcta tgcagtgatt 
tacatttacg tgggagtagc cgacactttg 
ctggtgcata ctctaatcac agtgtcgaaa 
cttcaagcac ctatgtcaac cctcaacacg 
tccaaagata tagcaatttt ggatgacctt 
ttgttattaa ttgtgattgg agctatagca 
gttgcaacag tgccagtgat agtggctttt 
tcacagcaac tcaaacaact ggaatctgaa 
acaagcttaa aaggactatg gacacttcgt 
ctgttccaca aagctctgaa tttacatact 
cgctggttcc aaatgagaat agaaatgatt 
atttccattt taacaacagg agaaggagaa 
atgaatatca tgagtacatt gcagtgggct 
atgcgatctg tgagccgagt ctttaagttc 
aagtcaacca aaccatacaa gaatggccaa 
cacgtgaaga aagatgacat ctggccctca 
gcaaaataca cagaaggtgg aaatgccata 
ggccagaggg tgggcctctt gggaagaact 
tttttgagac tactgaacac tgaaggagaa 
ataactttgc aacagtggag gaaagccttt 
tctggaacat ttagaaaaaa cttggatccc 
aaagttgcag atgaggttgg gctcagatct 
tttgtccttg tggatggggg ctgtgtccta 
gctagatctg ttctcagtaa ggcgaagatc 
gatccagtaa cataccaaat aattagaaga 
gtaattctct gtgaacacag gatagaagca 
gaagagaaca aagtgcggca gtacgattcc 
ttccggcaag ccatcagccc ctccgacagg 
aagtgcaagt ctaagcccca gattgctgct 
gatacaaggc tttagagagc agcataaatg 
agctcgtggg acagtcacct catggaattg 
aaaacaagga tgaattaagt ttttttttaa 
acactgatat gggtcttgat aaatggcttc 
ttcaaatcct tgaagattta ccacttgtgt 
gccatgtgct agtaattgga aaggcagctc 
attgtctagt gaaactcgtt aatttgtagt 
gggttatgat taagtaatga taactggaaa 
ttttctctcc tctccccatg atgtttagaa 
actatctcat ttccaagcaa gtattagaat 
atatgcccca ttcaacatct agtgagcagt 
cagggttagt attgtccagg tctaccaaaa 
cccttacctg ggaaagggct gttataatct 
aagaagttga tatgcctttt cccaactcca 
agagtttagc tggaaaagta tgttagtgca 



tgtgattctt tcgaccaatt tagtgcagaa 2100 
caccgtttct cattagaagg agatgctcct 2160 
tttaaacaga ctggagagtt tggggaaaaa 2220 
tctatacgaa aattttccat tgtgcaaaag 2280 
gattctgatg agcctttaga gagaaggctg 2340 
gcgatactgc ctcgcatcag cgtgatcagc 2400 
cagtctgtcc tgaacctgat gacacactca 24 60 
acaacagcat ccacacgaaa agtgtcactg 2520 
atatattcaa gaaggttatc tcaagaaact 2580 
gaagacttaa aggagtgcct ttttgatgat 2640 
aacacatacc ttcgatatat tactgtccac 2700 
ttagtaattt ttctggcaga ggtggctgct 2760 
actcctcttc aagacaaagg gaatagtact 2820 
atcaccagca ccagttcgta ttatgtgttt 2880 
cttgctatgg gattcttcag aggtctacca 2940 
attttacacc acaaaatgtt acattctgtt 3000 
ttgaaagcag gtgggattct taatagattc 3060 
ctgcctctta ccatatttga cttcatccag 3120 
gttgtcgcag ttttacaacc ctacatcttt 3180 
attatgttga gagcatattt cctccaaacc 3240 
ggcaggagtc caattttcac tcatcttgtt 3300 
gccttcggac ggcagcctta ctttgaaact 3360 
gccaactggt tcttgtacct gtcaacactg 3420 
tttgtcatct tcttcattgc tgttaccttc 3480 
ggaagagttg gtattatcct gactttagcc 3540 
gtaaactcca gcatagatgt ggatagcttg 3600 
attgacatgc caacagaagg taaacctacc 3660 
ctctcgaaag ttatgattat tgagaattca 3720 
gggggccaaa tgactgtcaa agatctcaca 3780 
ttagagaaca tttccttctc aataagtcct 3840 
ggatcaggga agagtacttt gttatcagct 3900 
atccagatcg atggtgtgtc ttgggattca 3960 
ggagtgatac cacagaaagt atttattttt 4020 
tatgaacagt ggagtgatca agaaatatgg 4080 
gtgatagaac agtttcctgg gaagcttgac 4140 
agccatggcc acaagcagtt gatgtgcttg 4200 
ttgctgcttg atgaacccag tgctcatttg 4260 
actctaaaac aagcatttgc tgattgcaca 4320 
atgctggaat gccaacaatt tttggtcata 4380 
atccagaaac tgctgaacga gaggagcctc 4440 
gtgaagctct ttccccaccg gaactcaagc 4500 
ctgaaagagg agacagaaga agaggtgcaa 4560 
ttgacatggg acatttgctc atggaattgg 4620 
gagctcgtgg aacagttacc tctgcctcag 4 680 
aaaagaaaca tttggtaagg ggaattgagg 4740 
ctggcaatag tcaaattgtg tgaaaggtac 4800 
tttgcaagcc agattttcct gaaaaccctt 4860 
taaatgtcaa tcagcctagt tgatcagctt 4920 
gttggagaag aactgaaatc atacttctta 4 980 
cttcagcggt ttatataagc ttgtattcct 5040 
acacaactat attgtttgct aagcattcca 5100 
accacaggaa ccacaagact gcacatcaaa 5160 
caggaaagag aacttccaga tcctggaaat 5220 
atctcaatat ttcagataat cacaatacat 5280 
ttcacagggg acaggatggt tcccttgatg 5340 
gaaagtgaca agctcacaga cctttgaact 5400 
aattgtcaca ggacagccct tctttccaca 54 60 
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gaagctccag 
tgaagtccaa 
tacttcatgc 
aattagtttt 
tatttatttt 
tgaattacat 
tatttttatg 
aggggccatg 
cacagctgta 
accaccagtc 
taagaagact 
catttgtgt 



gtagagggtg 
gcatttagat 
tgtctacact 
atatgcttct 
aataatgttt 
ttgtataaaa 
aaatattatg 
aatcaccttt 
tgattcccag 
tgactgtttc 
gcattatatt 



tgtaagtaga 
gtataggttg 
aagagagaat 
gttttataat 
caaacatata 
taatttttat 
ttaaaactgg 
tggtctggag 
ccagacacag 
catcaagggt 
tattactgta 



taggccatgg 
atggtggtat 
gagagacaca 
tttgtgaagc 
ttacaatgct 
atttgaaata 
gacaggggag 
ggaagccttg 
cctcttagat 
acactgcctt 
agaaaatatc 



gcactgtggg 
gttttcaggc 
ctgaagaagc 
aaaatttttt 
gtattttaaa 
ttgacttttt 
aacctagggt 
gggctgatcg 
gcagttctga 
ctcaactcca 
acttgtcaat 



tagacacaca 
tagatgtatg 
accaatcatg 
ctctaggaaa 
agaatgatta 
atggcactag 
gatattaacc 
agttgttgcc 
agaagatggt 
aactgactct 
aaaatccata 



5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6129 



<210> 2 
<211> 1480 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Gin Arg Ser Pro Leu Glu Lys Ala Ser Val Val Ser Lys Leu Phe 

15 10 15 

Phe Ser Trp Thr Arg Pro He Leu Arg Lys Gly Tyr Arg Gin Arg Leu 

20 25 30 

Glu Leu Ser Asp He Tyr Gin He Pro Ser Val Asp Ser Ala Asp Asn 

35 40 45 

Leu Ser Glu Lys Leu Glu Arg Glu Trp Asp Arg Glu Leu Ala Ser Lys 

50 55 60 

Lys Asn Pro Lys Leu He Asn Ala Leu Arg Arg Cys Phe Phe Trp Arg 
65 70 75 80 

Phe Met Phe Tyr Gly He Phe Leu Tyr Leu Gly Glu Val Thr Lys Ala 

85 90 95 

Val Gin Pro Leu Leu Leu Gly Arg He He Ala Ser Tyr Asp Pro Asp 

100 105 110 

Asn Lys Glu Glu Arg Ser He Ala He Tyr Leu Gly He Gly Leu Cys 

115 120 125 

Leu Leu Phe He Val Arg Thr Leu Leu Leu His Pro Ala He Phe Gly 

130 135 140 

Leu His His He Gly Met Gin Met Arg He Ala Met Phe Ser Leu He 
145 150 155 160 

Tyr Lys Lys Thr Leu Lys Leu Ser Ser Arg Val Leu Asp Lys He Ser 

165 170 175 

He Gly Gin Leu Val Ser Leu Leu Ser Asn Asn Leu Asn Lys Phe Asp 

180 185 190 

Glu Gly Leu Ala Leu Ala His Phe Val Trp He Ala Pro Leu Gin Val 

195 200 205 

Ala Leu Leu Met Gly Leu He Trp Glu Leu Leu Gin Ala Ser Ala Phe 

210 215 220 

Cys Gly Leu Gly Phe Leu He Val Leu Ala Leu Phe Gin Ala Gly Leu 
225 230 235 240 

Gly Arg Met Met Met Lys Tyr Arg Asp Gin Arg Ala Gly Lys He Ser 

245 250 255 

Glu Arg Leu Val He Thr Ser Glu Met He Glu Asn He Gin Ser Val 

260 265 270 

Lys Ala Tyr Cys Trp Glu Glu Ala Met Glu Lys Met He Glu Asn Leu 

275 280 285 

Arg Gin Thr Glu Leu Lys Leu Thr Arg Lys Ala Ala Tyr Val Arg Tyr 
290 295 300 
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Phe Asn Ser Ser 
305 

Ser Val Leu Pro 

Phe Thr Thr lie 
340 

Gin Phe Pro Trp 
355 

Asn Lys lie Gin 
370 

Tyr Asn Leu Thr 
385 

Trp Glu Glu Gly 

Asn Asn Arg Lys 
420 

Phe Ser Leu Leu 
435 

Glu Arg Gly Gin 
450 

Thr Ser Leu Leu 
465 

Lys lie Lys His 

lie Met Pro Gly 
500 

Asp Glu Tyr Arg 
515 

Asp lie Ser Lys 
530 

Gly lie Thr Leu 
545 

Ala Val Tyr Lys 

Tyr Leu Asp Val 
580 

Lys Leu Met Ala 
595 

His Leu Lys Lys 
610 

Tyr Phe Tyr Gly 
625 

Ser Ser Lys Leu 

Arg Arg Asn Ser 
660 

Gly Asp Ala Pro 
675 

Gin Thr Gly Glu 
690 

lie Asn Ser lie 
705 

Met Asn Gly He 

Ser Leu Val Pro 
740 

Ser Val He Ser 



Ala Phe Phe Phe 
310 

Tyr Ala Leu He 
325 

Ser Phe Cys He 

Ala Val Gin Thr 
360 

Asp Phe Leu Gin 
375 

Thr Thr Glu Val 
390 

Phe Gly Glu Leu 
405 

Thr Ser Asn Gly 

Gly Thr Pro Val 
440 

Leu Leu Ala Val 
455 

Met Met He Met 
470 

Ser Gly Arg He 
485 

Thr He Lys Glu 

Tyr Arg Ser Val 
520 

Phe Ala Glu Lys 
535 

Ser Gly Gly Gin 
550 

Asp Ala Asp Leu 
565 

Leu Thr Glu Lys 

Asn Lys Thr Arg 
600 

Ala Asp Lys lie 
615 

Thr Phe Ser Glu 
630 

Met Gly Cys Asp 
645 

lie Leu Thr Glu 

Val Ser Trp Thr 
680 

Phe Gly Glu Lys 
695 

Arg Lys Phe Ser 
710 

Glu Glu Asp Ser 
725 

Asp Ser Glu Gin 
Thr Gly Pro Thr 



Ser Gly Phe Phe 
315 

Lys Gly He He 
330 

Val Leu Arg Met 
345 

Trp Tyr Asp Ser 

Lys Gin Glu Tyr 
380 

Val Met Glu Asn 
395 

Phe Glu Lys Ala 
410 

Asp Asp Ser Leu 
425 

Leu Lys Asp He 

Ala Gly Ser Thr 
460 

Gly Glu Leu Glu 
475 

Ser Phe Cys Ser 
490 

Asn He He Phe 
505 

He Lys Ala Cys 

Asp Asn He Val 
540 

Arg Ala Arg He 
555 

Tyr Leu Leu Asp 
570 

Glu He Phe Glu 
585 

He Leu Val Thr 

Leu He Leu Asn 
620 

Leu Gin Asn Leu 
635 

Ser Phe Asp Gin 
650 

Thr Leu His Arg 
665 

Glu Thr Lys Lys 

Arg Lys Asn Ser 
700 

He Val Gin Lys 
715 

Asp Glu Pro Leu 
730 

Gly Glu Ala He 
745 

Leu Gin Ala Arg 



Val Val Phe Leu 
320 

Leu Arg Lys He 
335 

Ala Val Thr Arg 
350 

Leu Gly Ala He 
365 

Lys Thr Leu Glu 

Val Thr Ala Phe 
400 

Lys Gin Asn Asn 
415 

Phe Phe Ser Asn 
430 

Asn Phe Lys He 
445 

Gly Ala Gly Lys 

Pro Ser Glu Gly 
480 

Gin Phe Ser Trp 
495 

Gly Val Ser Tyr 
510 

Gin Leu Glu Glu 
525 

Leu Gly Glu Gly 

Ser Leu Ala Arg 
560 

Ser Pro Phe Gly 
575 

Ser Cys Val Cys 
590 

Ser Lys Met Glu 
605 

Glu Gly Ser Ser 

Gin Pro Asp Phe 
640 

Phe Ser Ala Glu 
655 

Phe Ser Leu Glu 
670 

Gin Ser Phe Lys 
685 

He Leu Asn Pro 

Thr Pro Leu Gin 
720 

Glu Arg Arg Leu 
735 

Leu Pro Arg He 
750 

Arg Arg Gin Ser 
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755 760 765 

Val Leu Asn Leu Met Thr His Ser Val Asn Gin Gly Gin Asn lie His 

770 775 780 

Arg Lys Thr Thr Ala Ser Thr Arg Lys Val Ser Leu Ala Pro Gin Ala 
785 790 795 800 

Asn Leu Thr Glu Leu Asp He Tyr Ser Arg Arg Leu Ser Gin Glu Thr 

805 810 815 

Gly Leu Glu He Ser Glu Glu He Asn Glu Glu Asp Leu Lys Glu Cys 

820 825 830 

Leu Phe Asp Asp Met Glu Ser He Pro Ala Val Thr Thr Trp Asn Thr 

835 840 845 

Tyr Leu Arg Tyr He Thr Val His Lys Ser Leu He Phe Val Leu He 

850 855 860 

Trp Cys Leu Val He Phe Leu Ala Glu Val Ala Ala Ser Leu Val Val 
865 870 875 880 

Leu Trp Leu Leu Gly Asn Thr Pro Leu Gin Asp Lys Gly Asn Ser Thr 

885 890 895 

His Ser Arg Asn Asn Ser Tyr Ala Val He He Thr Ser Thr Ser Ser 

900 905 910 

Tyr Tyr Val Phe Tyr He Tyr Val Gly Val Ala Asp Thr Leu Leu Ala 

915 920 925 

Met Gly Phe Phe Arg Gly Leu Pro Leu Val His Thr Leu He Thr Val 

930 935 940 

Ser Lys He Leu His His Lys Met Leu His Ser Val Leu Gin Ala Pro 
945 950 955 960 

Met Ser Thr Leu Asn Thr Leu Lys Ala Gly Gly He Leu Asn Arg Phe 

965 970 975 

Ser Lys Asp He Ala He Leu Asp Asp Leu Leu Pro Leu Thr He Phe 

980 985 990 

Asp Phe He Gin Leu Leu Leu He Val He Gly Ala He Ala Val Val 

995 1000 1005 

Ala Val Leu Gin Pro Tyr He Phe Val Ala Thr Val Pro Val He Val 

1010 1015 1020 

Ala Phe He Met Leu Arg Ala Tyr Phe Leu Gin Thr Ser Gin Gin Leu 
1025 1030 1035 1040 

Lys Gin Leu Glu Ser Glu Gly Arg Ser Pro He Phe Thr His Leu Val 

1045 1050 1055 

Thr Ser Leu Lys Gly Leu Trp Thr Leu Arg Ala Phe Gly Arg Gin Pro 

1060 1065 1070 

Tyr Phe Glu Thr Leu Phe His Lys Ala Leu Asn Leu His Thr Ala Asn 

1075 1080 1085 

Trp Phe Leu Tyr Leu Ser Thr Leu Arg Trp Phe Gin Met Arg He Glu 

1090 1095 1100 

Met He Phe Val He Phe Phe He Ala Val Thr Phe He Ser He Leu 
1105 1110 1115 1120 

Thr Thr Gly Glu Gly Glu Gly Arg Val Gly He He Leu Thr Leu Ala 

1125 1130 1135 

Met Asn He Met Ser Thr Leu Gin Trp Ala Val Asn Ser Ser He Asp 

1140 1145 1150 

Val Asp Ser Leu Met Arg Ser Val Ser Arg Val Phe Lys Phe He Asp 

1155 1160 1165 

Met Pro Thr Glu Gly Lys Pro Thr Lys Ser Thr Lys Pro Tyr Lys Asn 

1170 1175 1180 

Gly Gin Leu Ser Lys Val Met He He Glu Asn Ser His Val Lys Lys 
1185 1190 1195 1200 

Asp Asp He Trp Pro Ser Gly Gly Gin Met Thr Val Lys Asp Leu Thr 
1205 1210 1215 
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Ala Lys Tyr Thr Glu Gly Gly Asn Ala lie Leu Glu Asn lie Ser Phe 

1220 1225 1230 

Ser He Ser Pro Gly Gin Arg Val Gly Leu Leu Gly Arg Thr Gly Ser 

1235 1240 1245 

Gly Lys Ser Thr Leu Leu Ser Ala Phe Leu Arg Leu Leu Asn Thr Glu 

1250 1255 1260 

Gly Glu He Gin He Asp Gly Val Ser Trp Asp Ser He Thr Leu Gin 
1265 1270 1275 1280 

Gin Trp Arg Lys Ala Phe Gly Val He Pro Gin Lys Val Phe He Phe 

1285 1290 1295 

Ser Gly Thr Phe Arg Lys Asn Leu Asp Pro Tyr Glu Gin Trp Ser Asp 

1300 1305 1310 

Gin Glu He Trp Lys Val Ala Asp Glu Val Gly Leu Arg Ser Val He 

1315 1320 1325 

Glu Gin Phe Pro Gly Lys Leu Asp Phe Val Leu Val Asp Gly Gly Cys 

1330 1335 1340 

Val Leu Ser His Gly His Lys Gin Leu Met Cys Leu Ala Arg Ser Val 
1345 1350 1355 1360 

Leu Ser Lys Ala Lys He Leu Leu Leu Asp Glu Pro Ser Ala His Leu 

1365 1370 1375 

Asp Pro Val Thr Tyr Gin He lie Arg Arg Thr Leu Lys Gin Ala Phe 

1380 1385 1390 

Ala Asp Cys Thr Val He Leu Cys Glu His Arg He Glu Ala Met Leu 

1395 1400 1405 

Glu Cys Gin Gin Phe Leu Val He Glu Glu Asn Lys Val Arg Gin Tyr 

1410 1415 1420 

Asp Ser He Gin Lys Leu Leu Asn Glu Arg Ser Leu Phe Arg Gin Ala 
1425 1430 1435 1440 

He Ser Pro Ser Asp Arg Val Lys Leu Phe Pro His Arg Asn Ser Ser 

1445 1450 1455 

Lys Cys Lys Ser Lys Pro Gin He Ala Ala Leu Lys Glu Glu Thr Glu 

1460 1465 1470 

Glu Glu Val Gin Asp Thr Arg Leu 
1475 1480 

<210> 3 

<211> 6126 

<212> DNA 

<213> Homo sapiens 

<400> 3 

aattggaagc aaatgacatc acagcaggtc agagaaaaag ggttgagcgg caggcaccca 60 

gagtagtagg tctttggcat taggagcttg agcccagacg gccctagcag ggaccccagc 120 

gcccgagaga ccatgcagag gtcgcctctg gaaaaggcca gcgttgtctc caaacttttt 180 

ttcagctgga ccagaccaat tttgaggaaa ggatacagac agcgcctgga attgtcagac 240 

atataccaaa tcccttctgt tgattctgct gacaatctat ctgaaaaatt ggaaagagaa 300 

tgggatagag agctggcttc aaagaaaaat cctaaactca ttaatgccct tcggcgatgt 360 

tttttctgga gatttatgtt ctatggaatc tttttatatt taggggaagt caccaaagca 420 

gtacagcctc tcttactggg aagaatcata gcttcctatg acccggataa caaggaggaa 480 

cgctctatcg cgatttatct aggcataggc ttatgccttc tctttattgt gaggacactg 540 

ctcctacacc cagccatttt tggccttcat cacattggaa tgcagatgag aatagctatg 600 

tttagtttga tttataagaa gactttaaag ctgtcaagcc gtgttctaga taaaataagt 660 

attggacaac ttgttagtct cctttccaac aacctgaaca aatttgatga aggacttgca 720 

ttggcacatt tcgtgtggat cgctcctttg caagtggcac tcctcatggg gctaatctgg 780 

gagttgttac aggcgtctgc cttctgtgga cttggtttcc tgatagtcct tgcccttttt 840 

caggctgggc tagggagaat gatgatgaag tacagagatc agagagctgg gaagatcagt 900 

gaaagacttg tgattacctc agaaatgatt gaaaatatcc aatctgttaa ggcatactgc 960 
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tgggaagaag caatggaaaa aatgattgaa 
cggaaggcag cctatgtgag atacttcaat 
gtggtgtttt tatctgtgct tccctatgca 
ttcaccacca tctcattctg cattgttctg 
gctgtacaaa catggtatga ctctcttgga 
aagcaagaat ataagacatt ggaatataac 
gtaacagcct tctgggagga gggatttggg 
aacaatagaa aaacttctaa tggtgatgac 
ggtactcctg tcctgaaaga tattaatttc 
gctggatcca ctggagcagg caagacttca 
ccttcagagg gtaaaattaa gcacagtgga 
attatgcctg gcaccattaa agaaaatatc 
agaagcgtca tcaaagcatg ccaactagaa 
aatatagttc ttggagaagg tggaatcaca 
ttagcaagag cagtatacaa agatgctgat 
ctagatgttt taacagaaaa agaaatattt 
aaaactagga ttttggtcac ttctaaaatg 
attttgaatg aaggtagcag ctatttttat 
ccagacttta gctcaaaact catgggatgt 
agaaattcaa tcctaactga gaccttacac 
tcctggacag aaacaaaaaa acaatctttt 
aagaattcta ttctcaatcc aatcaactct 
cccttacaaa tgaatggcat cgaagaggat 
ttagtaccag attctgagca gggagaggcg 
ggccccacgc ttcaggcacg aaggaggcag 
aaccaaggtc agaacattca ccgaaagaca 
cctcaggcaa acttgactga actggatata 
ttggaaataa gtgaagaaat taacgaagaa 
gagagcatac cagcagtgac tacatggaac 
agcttaattt ttgtgctaat ttggtgctta 
ttggttgtgc tgtggctcct tggaaacact 
agtagaaata acagctatgc agtgattatc 
atttacgtgg gagtagccga cactttgctt 
gtgcatactc taatcacagt gtcgaaaatt 
caagcaccta tgtcaaccct caacacgttg 
aaagatatag caattttgga tgaccttctg 
ttattaattg tgattggagc tatagcagtt 
gcaacagtgc cagtgatagt ggcttttatt 
cagcaactca aacaactgga atctgaaggc 
agcttaaaag gactatggac acttcgtgcc 
ttccacaaag ctctgaattt acatactgcc 
tggttccaaa tgagaataga aatgattttt 
tccattttaa caacaggaga aggagaagga 
aatatcatga gtacattgca gtgggctgta 
cgatctgtga gccgagtctt taagttcatt 
tcaaccaaac catacaagaa tggccaactc 
gtgaagaaag atgacatctg gccctcaggg 
aaatacacag aaggtggaaa tgccatatta 
cagagggtgg gcctcttggg aagaactgga 
ttgagactac tgaacactga aggagaaatc 
actttgcaac agtggaggaa agcctttgga 
ggaacattta gaaaaaactt ggatccctat 
gttgcagatg aggttgggct cagatctgtg 
gtccttgtgg atgggggctg tgtcctaagc 
agatctgttc tcagtaaggc gaagatcttg 
ccagtaacat accaaataat tagaagaact 
attctctgtg aacacaggat agaagcaatg 



aacttaagac aaacagaact gaaactgact 1020 
agctcagcct tcttcttctc agggttcttt 1080 
ctaatcaaag gaatcatcct ccggaaaata 1140 
cgcatggcgg tcactcggca atttccctgg 1200 
gcaataaaca aaatacagga tttcttacaa 1260 
ttaacgacta cagaagtagt gatggagaat 1320 
gaattatttg agaaagcaaa acaaaacaat 1380 
agcctcttct tcagtaattt ctcacttctt 1440 
aagatagaaa gaggacagtt gttggcggtt 1500 
cttctaatga tgattatggg agaactggag 1560 
agaatttcat tctgttctca gttttcctgg 1620 
atcggtgttt cctatgatga atatagatac 1680 
gaggacatct ccaagtttgc agagaaagac 1740 
ctgagtggag gtcaacgagc aagaatttct 1800 
ttgtatttat tagactctcc ttttggatac 1860 
gaaagctgtg tctgtaaact gatggctaac 1920 
gaacatttaa agaaagctga caaaatatta 1980 
gggacatttt cagaactcca aaatctacag 2040 
gattctttcg accaatttag tgcagaaaga 2100 
cgtttctcat tagaaggaga tgctcctgtc 2160 
aaacagactg gagagtttgg ggaaaaaagg 2220 
atacgaaaat tttccattgt gcaaaagact 2280 
tctgatgagc ctttagagag aaggctgtcc 2340 
atactgcctc gcatcagcgt gatcagcact 2400 
tctgtcctga acctgatgac acactcagtt 2460 
acagcatcca cacgaaaagt gtcactggcc 2520 
tattcaagaa ggttatctca agaaactggc 2580 
gacttaaagg agtgcctttt tgatgatatg 2640 
acataccttc gatatattac tgtccacaag 2700 
gtaatttttc tggcagaggt ggctgcttct 27 60 
cctcttcaag acaaagggaa tagtactcat 2820 
accagcacca gttcgtatta tgtgttttac 2880 
gctatgggat tcttcagagg tctaccactg 2940 
ttacaccaca aaatgttaca ttctgttctt 3000 
aaagcaggtg ggattcttaa tagattctcc 3060 
cctcttacca tatttgactt catccagttg 3120 
gtcgcagttt tacaacccta catctttgtt 3180 
atgttgagag catatttcct ccaaacctca 3240 
aggagtccaa ttttcactca tcttgttaca 3300 
ttcggacggc agccttactt tgaaactctg 3360 
aactggttct tgtacctgtc aacactgcgc 3420 
gtcatcttct tcattgctgt taccttcatt 3480 
agagttggta ttatcctgac tttagccatg 3540 
aactccagca tagatgtgga tagcttgatg 3600 
gacatgccaa cagaaggtaa acctaccaag 3660 
tcgaaagtta tgattattga gaattcacac 3720 
ggccaaatga ctgtcaaaga tctcacagca 3780 
gagaacattt ccttctcaat aagtcctggc 3840 
tcagggaaga gtactttgtt atcagctttt 3900 
cagatcgatg gtgtgtcttg ggattcaata 3960 
gtgataccac agaaagtatt tattttttct 4020 
gaacagtgga gtgatcaaga aatatggaaa 4080 
atagaacagt ttcctgggaa gcttgacttt 4140 
catggccaca agcagttgat gtgcttggct 4200 
ctgcttgatg aacccagtgc tcatttggat 4260 
ctaaaacaag catttgctga ttgcacagta 4320 
ctggaatgcc aacaattttt ggtcatagaa 4380 
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gagaacaaag tgcggcagta cgattccatc cagaaactgc tgaacgagag gagcctcttc 44 4 0 
cggcaagcca tcagcccctc cgacagggtg aagctctttc cccaccggaa ctcaagcaag 4500 
tgcaagtcta agccccagat tgctgctctg aaagaggaga cagaagaaga ggtgcaagat 4560 
acaaggcttt agagagcagc ataaatgttg acatgggaca tttgctcatg gaattggagc 4620 
tcgtgggaca gtcacctcat ggaattggag ctcgtggaac agttacctct gcctcagaaa 4680 
acaaggatga attaagtttt tttttaaaaa agaaacattt ggtaagggga attgaggaca 4740 
ctgatatggg tcttgataaa tggcttcctg gcaatagtca aattgtgtga aaggtacttc 4800 
aaatccttga agatttacca cttgtgtttt gcaagccaga ttttcctgaa aacccttgcc 4860 
atgtgctagt aattggaaag gcagctctaa atgtcaatca gcctagttga tcagcttatt 4 920 
gtctagtgaa actcgttaat ttgtagtgtt ggagaagaac tgaaatcata cttcttaggg 4980 
ttatgattaa gtaatgataa ctggaaactt cagcggttta tataagcttg tattcctttt 5040 
tctctcctct ccccatgatg tttagaaaca caactatatt gtttgctaag cattccaact 5100 
atctcatttc caagcaagta ttagaatacc acaggaacca caagactgca catcaaaata 5160 
tgccccattc aacatctagt gagcagtcag gaaagagaac ttccagatcc tggaaatcag 5220 
ggttagtatt gtccaggtct accaaaaatc tcaatatttc agataatcac aatacatccc 5280 
ttacctggga aagggctgtt ataatctttc acaggggaca ggatggttcc cttgatgaag 5340 
aagttgatat gccttttccc aactccagaa agtgacaagc tcacagacct ttgaactaga 5400 
gtttagctgg aaaagtatgt tagtgcaaat tgtcacagga cagcccttct ttccacagaa 5460 
gctccaggta gagggtgtgt aagtagatag gccatgggca ctgtgggtag acacacatga 5520 
agtccaagca tttagatgta taggttgatg gtggtatgtt ttcaggctag atgtatgtac 5580 
ttcatgctgt ctacactaag agagaatgag agacacactg aagaagcacc aatcatgaat 5640 
tagttttata tgcttctgtt ttataatttt gtgaagcaaa attttttctc taggaaatat 5700 
ttattttaat aatgtttcaa acatatatta caatgctgta ttttaaaaga atgattatga 5760 
attacatttg tataaaataa tttttatatt tgaaatattg actttttatg gcactagtat 5820 
ttttatgaaa tattatgtta aaactgggac aggggagaac ctagggtgat attaaccagg 5880 
ggccatgaat caccttttgg tctggaggga agccttgggg ctgatcgagt tgttgcccac 5940 
agctgtatga ttcccagcca gacacagcct cttagatgca gttctgaaga agatggtacc 6000 
accagtctga ctgtttccat caagggtaca ctgccttctc aactccaaac tgactcttaa 6060 
gaagactgca ttatatttat tactgtaaga aaatatcact tgtcaataaa atccatacat 6120 
ttgtgt 6126 

<210> 4 
<211> 1479 
<212> PRT 

<213> Hoirio sapiens 
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Tyr Lys Lys Thr Leu Lys Leu Ser Ser Arg Val Leu Asp Lys lie Ser 

165 170 175 

lie Gly Gin Leu Val Ser Leu Leu Ser Asn Asn Leu Asn Lys Phe Asp 

180 185 190 

Glu Gly Leu Ala Leu Ala His Phe Val Trp He Ala Pro Leu Gin Val 

195 200 205 

Ala Leu Leu Met Gly Leu He Trp Glu Leu Leu Gin Ala Ser Ala Phe 

210 215 220 

Cys Gly Leu Gly Phe Leu He Val Leu Ala Leu Phe Gin Ala Gly Leu 
225 230 235 240 

Gly Arg Met Met Met Lys Tyr Arg Asp Gin Arg Ala Gly Lys He Ser 

245 250 255 

Glu Arg Leu Val He Thr Ser Glu Met He Glu Asn He Gin Ser Val 

260 265 270 

Lys Ala Tyr Cys Trp Glu Glu Ala Met Glu Lys Met He Glu Asn Leu 

275 280 285 

Arg Gin Thr Glu Leu Lys Leu Thr Arg Lys Ala Ala Tyr Val Arg Tyr 

290 295 300 

Phe Asn Ser Ser Ala Phe Phe Phe Ser Gly Phe Phe Val Val Phe Leu 
305 310 315 320 

Ser Val Leu Pro Tyr Ala Leu He Lys Gly He He Leu Arg Lys He 

325 330 335 

Phe Thr Thr He Ser Phe Cys He Val Leu Arg Met Ala Val Thr Arg 

340 345 350 

Gin Phe Pro Trp Ala Val Gin Thr Trp Tyr Asp Ser Leu Gly Ala He 

355 360 365 

Asn Lys He Gin Asp Phe Leu Gin Lys Gin Glu Tyr Lys Thr Leu Glu 

370 375 380 

Tyr Asn Leu Thr Thr Thr Glu Val Val Met Glu Asn Val Thr Ala Phe 
385 390 395 400 

Trp Glu Glu Gly Phe Gly Glu Leu Phe Glu Lys Ala Lys Gin Asn Asn 

405 410 415 

Asn Asn Arg Lys Thr Ser Asn Gly Asp Asp Ser Leu Phe Phe Ser Asn 

420 425 430 

Phe Ser Leu Leu Gly Thr Pro Val Leu Lys Asp He Asn Phe Lys He 

435 440 445 

Glu Arg Gly Gin Leu Leu Ala Val Ala Gly Ser Thr Gly Ala Gly Lys 

450 455 460 

Thr Ser Leu Leu Met Met He Met Gly Glu Leu Glu Pro Ser Glu Gly 
465 470 475 480 

Lys He Lys His Ser Gly Arg He Ser Phe Cys Ser Gin Phe Ser Trp 

485 490 495 

He Met Pro Gly Thr He Lys Glu Asn He He Gly Val Ser Tyr Asp 

500 505 510 

Glu Tyr Arg Tyr Arg Ser Val He Lys Ala Cys Gin Leu Glu Glu Asp 

515 520 525 

He Ser Lys Phe Ala Glu Lys Asp Asn He Val Leu Gly Glu Gly Gly 

530 535 540 

He Thr Leu Ser Gly Gly Gin Arg Ala Arg He Ser Leu Ala Arg Ala 
545 550 555 560 

Val Tyr Lys Asp Ala Asp Leu Tyr Leu Leu Asp Ser Pro Phe Gly Tyr 

565 570 575 

Leu Asp Val Leu Thr Glu Lys Glu He Phe Glu Ser Cys Val Cys Lys 

580 585 590 

Leu Met Ala Asn Lys Thr Arg He Leu Val Thr Ser Lys Met Glu His 

595 600 605 

Leu Lys Lys Ala Asp Lys He Leu He Leu Asn Glu Gly Ser Ser Tyr 
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610 615 620 

Phe Tyr Gly Thr Phe Ser Glu Leu Gin Asn Leu Gin Pro Asp Phe Ser 
625 630 635 640 

Ser Lys Leu Met Gly Cys Asp Ser Phe Asp Gin Phe Ser Ala Glu Arg 

645 650 655 

Arg Asn Ser He Leu Thr Glu Thr Leu His Arg Phe Ser Leu Glu Gly 

660 665 670 

Asp Ala Pro Val Ser Trp Thr Glu Thr Lys Lys Gin Ser Phe Lys Gin 

675 680 685 

Thr Gly Glu Phe Gly Glu Lys Arg Lys Asn Ser He Leu Asn Pro He 

690 695 700 

Asn Ser He Arg Lys Phe Ser He Val Gin Lys Thr Pro Leu Gin Met 
705 710 715 720 

Asn Gly He Glu Glu Asp Ser Asp Glu Pro Leu Glu Arg Arg Leu Ser 

725 730 735 

Leu Val Pro Asp Ser Glu Gin Gly Glu Ala He Leu Pro Arg He Ser 

740 745 750 

Val He Ser Thr Gly Pro Thr Leu Gin Ala Arg Arg Arg Gin Ser Val 

755 760 765 

Leu Asn Leu Met Thr His Ser Val Asn Gin Gly Gin Asn He His Arg 

770 775 780 

Lys Thr Thr Ala Ser Thr Arg Lys Val Ser Leu Ala Pro Gin Ala Asn 
785 790 795 800 

Leu Thr Glu Leu Asp He Tyr Ser Arg Arg Leu Ser Gin Glu Thr Gly 

805 810 815 

Leu Glu He Ser Glu Glu He Asn Glu Glu Asp Leu Lys Glu Cys Leu 

820 825 830 

Phe Asp Asp Met Glu Ser He Pro Ala Val Thr Thr Trp Asn Thr Tyr 

835 840 845 

Leu Arg Tyr He Thr Val His Lys Ser Leu He Phe Val Leu He Trp 

850 855 860 

Cys Leu Val He Phe Leu Ala Glu Val Ala Ala Ser Leu Val Val Leu 
865 870 875 880 

Trp Leu Leu Gly Asn Thr Pro Leu Gin Asp Lys Gly Asn Ser Thr His 

885 890 895 

Ser Arg Asn Asn Ser Tyr Ala Val He He Thr Ser Thr Ser Ser Tyr 

900 905 910 

Tyr Val Phe Tyr He Tyr Val Gly Val Ala Asp Thr Leu Leu Ala Met 

915 920 925 

Gly Phe Phe Arg Gly Leu Pro Leu Val His Thr Leu He Thr Val Ser 

930 935 940 

Lys He Leu His His Lys Met Leu His Ser Val Leu Gin Ala Pro Met 
945 950 955 960 

Ser Thr Leu Asn Thr Leu Lys Ala Gly Gly He Leu Asn Arg Phe Ser 

965 970 975 

Lys Asp He Ala He Leu Asp Asp Leu Leu Pro Leu Thr He Phe Asp 

980 985 990 

Phe He Gin Leu Leu Leu He Val He Gly Ala He Ala Val Val Ala 

995 1000 1005 

Val Leu Gin Pro Tyr He Phe Val Ala Thr Val Pro Val He Val Ala 

1010 1015 1020 

Phe He Met Leu Arg Ala Tyr Phe Leu Gin Thr Ser Gin Gin Leu Lys 
1025 1030 1035 1040 

Gin Leu Glu Ser Glu Gly Arg Ser Pro He Phe Thr His Leu Val Thr 

1045 1050 1055 

Ser Leu Lys Gly Leu Trp Thr Leu Arg Ala Phe Gly Arg Gin Pro Tyr 
1060 1065 1070 
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Phe Glu Thr Leu Phe His Lys Ala Leu Asn Leu His Thr Ala Asn Trp 

1075 1080 1085 

Phe Leu Tyr Leu Ser Thr Leu Arg Trp Phe Gin Met Arg He Glu Met 

1090 1095 1100 

He Phe Val He Phe Phe He Ala Val Thr Phe He Ser He Leu Thr 
1105 1110 1115 1120 

Thr Gly Glu Gly Glu Gly Arg Val Gly He He Leu Thr Leu Ala Met 

1125 1130 1135 

Asn He Met Ser Thr Leu Gin Trp Ala Val Asn Ser Ser He Asp Val 

1140 1145 1150 

Asp Ser Leu Met Arg Ser Val Ser Arg Val Phe Lys Phe He Asp Met 

1155 1160 1165 

Pro Thr Glu Gly Lys Pro Thr Lys Ser Thr Lys Pro Tyr Lys Asn Gly 

1170 1175 1180 

Gin Leu Ser Lys Val Met He He Glu Asn Ser His Val Lys Lys Asp 
1185 1190 1195 1200 

Asp He Trp Pro Ser Gly Gly Gin Met Thr Val Lys Asp Leu Thr Ala 

1205 1210 1215 

Lys Tyr Thr Glu Gly Gly Asn Ala He Leu Glu Asn He Ser Phe Ser 

1220 1225 1230 

He Ser Pro Gly Gin Arg Val Gly Leu Leu Gly Arg Thr Gly Ser Gly 

1235 1240 1245 

Lys Ser Thr Leu Leu Ser Ala Phe Leu Arg Leu Leu Asn Thr Glu Gly 

1250 1255 1260 

Glu He Gin He Asp Gly Val Ser Trp Asp Ser He Thr Leu Gin Gin 
1265 1270 1275 1280 

Trp Arg Lys Ala Phe Gly Val He Pro Gin Lys Val Phe He Phe Ser 

1285 1290 1295 

Gly Thr Phe Arg Lys Asn Leu Asp Pro Tyr Glu Gin Trp Ser Asp Gin 

1300 1305 1310 

Glu He Trp Lys Val Ala Asp Glu Val Gly Leu Arg Ser Val He Glu 

1315 1320 1325 

Gin Phe Pro Gly Lys Leu Asp Phe Val Leu Val Asp Gly Gly Cys Val 

1330 1335 1340 

Leu Ser His Gly His Lys Gin Leu Met Cys Leu Ala Arg Ser Val Leu 
1345 1350 1355 1360 

Ser Lys Ala Lys He Leu Leu Leu Asp Glu Pro Ser Ala His Leu Asp 

1365 1370 1375 

Pro Val Thr Tyr Gin He He Arg Arg Thr Leu Lys Gin Ala Phe Ala 

1380 1385 1390 

Asp Cys Thr Val He Leu Cys Glu His Arg He Glu Ala Met Leu Glu 

1395 1400 1405 

Cys Gin Gin Phe Leu Val He Glu Glu Asn Lys Val Arg Gin Tyr Asp 

1410 1415 1420 

Ser He Gin Lys Leu Leu Asn Glu Arg Ser Leu Phe Arg Gin Ala He 
1425 1430 1435 1440 

Ser Pro Ser Asp Arg Val Lys Leu Phe Pro His Arg Asn Ser Ser Lys 

1445 1450 1455 

Cys Lys Ser Lys Pro Gin He Ala Ala Leu Lys Glu Glu Thr Glu Glu 

1460 1465 1470 

Glu Val Gin Asp Thr Arg Leu 
1475 



<210> 5 

<211> 6129 

<212> DNA 

<213> Homo sapiens 
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<400> 5 

aattggaagc aaatgacatc acagcaggtc 
gagtagtagg tctttggcat taggagcttg 
gcccgagaga ccatgcagag gtcgcctctg 
ttcagctgga ccagaccaat tttgaggaaa 
atataccaaa tcccttctgt tgattctgct 
tgggatagag agctggcttc aaagaaaaat 
tttttctgga gatttatgtt ctatggaatc 
gtacagcctc tcttactggg aagaatcata 
cgctctatcg cgatttatct aggcataggc 
ctcctacacc cagccatttt tggccttcat 
tttagtttga tttataagaa gactttaaag 
attggacaac ttgttagtct cctttccaac 
ttggcacatt tcgtgtggat cgctcctttg 
gagttgttac aggcgtctgc cttctgtgga 
caggctgggc tagggagaat gatgatgaag 
gaaagacttg tgattacctc agaaatgatt 
tgggaagaag caatggaaaa aatgattgaa 
cggaaggcag cctatgtgag atacttcaat 
gtggtgtttt tatctgtgct tccctatgca 
ttcaccacca tctcattctg cattgttctg 
gctgtacaaa catggtatga ctctcttgga 
aagcaagaat ataagacatt ggaatataac 
gtaacagcct tctgggagga gggatttggg 
aacaatagaa aaacttctaa tggtgatgac 
ggtactcctg tcctgaaaga tattaatttc 
gctggatcca ctggagcagg caagacttca 
ccttcagagg gtaaaattaa gcacagtgga 
attatgcctg gcaccattaa agaaaatatc 
tacagaagcg tcatcaaagc atgccaacta 
gacaatatag ttcttggaga aggtggaatc 
tctttagcaa gagcagtata caaagatgct 
tacctagatg ttttaacaga aaaagaaata 
aacaaaacta ggattttggt cacttctaaa 
ttaattttga atgaaggtag cagctatttt 
cagccagact ttagctcaaa actcatggga 
agaagaaatt caatcctaac tgagacctta 
gtctcctgga cagaaacaaa aaaacaatct 
aggaagaatt ctattctcaa tccaatcaac 
actcccttac aaatgaatgg catcgaagag 
tccttagtac cagattctga gcagggagag 
actggcccca cgcttcaggc acgaaggagg 
gttaaccaag gtcagaacat tcaccgaaag 
gcccctcagg caaacttgac tgaactggat 
ggcttggaaa taagtgaaga aattaacgaa 
atggagagca taccagcagt gactacatgg 
aagagcttaa tttttgtgct aatttggtgc 
tctttggttg tgctgtggct ccttggaaac 
catagtagaa ataacagcta tgcagtgatt 
tacatttacg tgggagtagc cgacactttg 
ctggtgcata ctctaatcac agtgtcgaaa 
cttcaagcac ctatgtcaac cctcaacacg 
tccaaagata tagcaatttt ggatgacctt 
ttgttattaa ttgtgattgg agctatagca 
gttgcaacag tgccagtgat agtggctttt 
tcacagcaac tcaaacaact ggaatctgaa 



agagaaaaag ggttgagcgg caggcaccca 60 
agcccagacg gccctagcag ggaccccagc 120 
gaaaaggcca gcgttgtctc caaacttttt 180 
ggatacagac agcgcctgga attgtcagac 240 
gacaatctat ctgaaaaatt ggaaagagaa 300 
cctaaactca ttaatgccct tcggcgatgt 360 
tttttatatt taggggaagt caccaaagca 420 
gcttcctatg acccggataa caaggaggaa 480 
ttatgccttc tctttattgt gaggacactg 540 
cacattggaa tgcagatgag aatagctatg 600 
ctgtcaagcc gtgttctaga taaaataagt 660 
aacctgaaca aatttgatga aggacttgca 720 
caagtggcac tcctcatggg gctaatctgg 780 
cttggtttcc tgatagtcct tgcccttttt 840 
tacagagatc agagagctgg gaagatcagt 900 
gaaaatatcc aatctgttaa ggcatactgc 960 
aacttaagac aaacagaact gaaactgact 1020 
agctcagcct tcttcttctc agggttcttt 1080 
ctaatcaaag gaatcatcct ccggaaaata 1140 
cgcatggcgg tcactcggca atttccctgg 1200 
gcaataaaca aaatacagga tttcttacaa 1260 
ttaacgacta cagaagtagt gatggagaat 1320 
gaattatttg agaaagcaaa acaaaacaat 1380 
agcctcttct tcagtaattt ctcacttctt 1440 
aagatagaaa gaggacagtt gttggcggtt 1500 
cttctaatga tgattatggg agaactggag 1560 
agaatttcat tctgttctca gttttcctgg 1620 
atctttggtg tttcctatga tgaatataga 1680 
gaagaggaca tctccaagtt tgcagagaaa 1740 
acactgagtg gagaycaacg agcaagaatt 1800 
gatttgtatt tattagactc tccttttgga 1860 
tttgaaagct gtgtctgtaa actgatggct 1920 
atggaacatt taaagaaagc tgacaaaata 1980 
tatgggacat tttcagaact ccaaaatcta 2040 
tgtgattctt tcgaccaatt tagtgcagaa 2100 
caccgtttct cattagaagg agatgctcct 2160 
tttaaacaga ctggagagtt tggggaaaaa 2220 
tctatacgaa aattttccat tgtgcaaaag 2280 
gattctgatg agcctttaga gagaaggctg 2340 
gcgatactgc ctcgcatcag cgtgatcagc 2400 
cagtctgtcc tgaacctgat gacacactca 2460 
acaacagcat ccacacgaaa agtgtcactg 2520 
atatattcaa gaaggttatc tcaagaaact 2580 
gaagacttaa aggagtgcct ttttgatgat 2640 
aacacatacc ttcgatatat tactgtccac 2700 
ttagtaattt ttctggcaga ggtggctgct 2760 
actcctcttc aagacaaagg gaatagtact 2820 
atcaccagca ccagttcgta ttatgtgttt 2880 
cttgctatgg gattcttcag aggtctacca 2940 
attttacacc acaaaatgtt acattctgtt 3000 
ttgaaagcag gtgggattct taatagattc 3060 
ctgcctctta ccatatttga cttcatccag 3120 
gttgtcgcag ttttacaacc ctacatcttt 3180 
attatgttga gagcatattt cctccaaacc 3240 
ggcaggagtc caattttcac tcatcttgtt 3300 
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acaagcttaa aaggactatg gacacttcgt 
ctgttccaca aagctctgaa tttacatact 
cgctggttcc aaatgagaat agaaatgatt 
atttccattt taacaacagg agaaggagaa 
atgaatatca tgagtacatt gcagtgggct 
atgcgatctg tgagccgagt ctttaagttc 
aagtcaacca aaccatacaa gaatggccaa 
cacgtgaaga aagatgacat ctggccctca 
gcaaaataca cagaaggtgg aaatgccata 
ggccagaggg tgggcctctt gggaagaact 
tttttgagac tactgaacac tgaaggagaa 
ataactttgc aacagtggag gaaagccttt 
tctggaacat ttagaaaaaa cttggatccc 
aaagttgcag atgaggttgg gctcagatct 
tttgtccttg tggatggggg ctgtgtccta 
gctagatctg ttctcagtaa ggcgaagatc 
gatccagtaa cataccaaat aattagaaga 
gtaattctct gtgaacacag gatagaagca 
gaagagaaca aagtgcggca gtacgattcc 
ttccggcaag ccatcagccc ctccgacagg 
aagtgcaagt ctaagcccca gattgctgct 
gatacaaggc tttagagagc agcataaatg 
agctcgtggg acagtcacct catggaattg 
aaaacaagga tgaattaagt ttttttttaa 
acactgatat gggtcttgat aaatggcttc 
ttcaaatcct tgaagattta ccacttgtgt 
gccatgtgct agtaattgga aaggcagctc 
attgtctagt gaaactcgtt aatttgtagt 
gggttatgat taagtaatga taactggaaa 
ttttctctcc tctccccatg atgtttagaa 
actatctcat ttccaagcaa gtattagaat 
atatgcccca ttcaacatct agtgagcagt 
cagggttagt attgtccagg tctaccaaaa 
cccttacctg ggaaagggct gttataatct 
aagaagttga tatgcctttt cccaactcca 
agagtttagc tggaaaagta tgttagtgca 
gaagctccag gtagagggtg tgtaagtaga 
tgaagtccaa gcatttagat gtataggttg 
tacttcatgc tgtctacact aagagagaat 
aattagtttt atatgcttct gttttataat 
tatttatttt aataatgttt caaacatata 
tgaattacat ttgtataaaa taatttttat 
tatttttatg aaatattatg ttaaaactgg 
aggggccatg aatcaccttt tggtctggag 
cacagctgta tgattcccag ccagacacag 
accaccagtc tgactgtttc catcaagggt 
taagaagact gcattatatt tattactgta 
catttgtgt 

<210> 6 

<211> 1480 

<212> PRT 

<213> Homo sapiens 



gccttcggac ggcagcctta ctttgaaact 3360 
gccaactggt tcttgtacct gtcaacactg 3420 
tttgtcatct tcttcattgc tgttaccttc 3480 
ggaagagttg gtattatcct gactttagcc 3540 
gtaaactcca gcatagatgt ggatagcttg 3600 
attgacatgc caacagaagg taaacctacc 3660 
ctctcgaaag ttatgattat tgagaattca 3720 
gggggccaaa tgactgtcaa agatctcaca 3780 
ttagagaaca tttccttctc aataagtcct 3840 
ggatcaggga agagtacttt gttatcagct 3900 
atccagatcg atggtgtgtc ttgggattca 3960 
ggagtgatac cacagaaagt atttattttt 4020 
tatgaacagt ggagtgatca agaaatatgg 4080 
gtgatagaac agtttcctgg gaagcttgac 4140 
agccatggcc acaagcagtt gatgtgcttg 4200 
ttgctgcttg atgaacccag tgctcatttg 4260 
actctaaaac aagcatttgc tgattgcaca 4320 
atgctggaat gccaacaatt tttggtcata 4380 
atccagaaac tgctgaacga gaggagcctc 4440 
gtgaagctct ttccccaccg gaactcaagc 4500 
ctgaaagagg agacagaaga agaggtgcaa 4560 
ttgacatggg acatttgctc atggaattgg 4620 
gagctcgtgg aacagttacc tctgcctcag 4680 
aaaagaaaca tttggtaagg ggaattgagg 4740 
ctggcaatag tcaaattgtg tgaaaggtac 4800 
tttgcaagcc agattttcct gaaaaccctt 4860 
taaatgtcaa tcagcctagt tgatcagctt 4 920 
gttggagaag aactgaaatc atacttctta 4 980 
cttcagcggt ttatataagc ttgtattcct 5040 
acacaactat attgtttgct aagcattcca 5100 
accacaggaa ccacaagact gcacatcaaa 5160 
caggaaagag aacttccaga tcctggaaat 5220 
atctcaatat ttcagataat cacaatacat 5280 
ttcacagggg acaggatggt tcccttgatg 5340 
gaaagtgaca agctcacaga cctttgaact 5400 
aattgtcaca ggacagccct tctttccaca 5460 
taggccatgg gcactgtggg tagacacaca 5520 
atggtggtat gttttcaggc tagatgtatg 5580 
gagagacaca ctgaagaagc accaatcatg 5640 
tttgtgaagc aaaatttttt ctctaggaaa 5700 
ttacaatgct gtattttaaa agaatgatta 5760 
atttgaaata ttgacttttt atggcactag 5820 
gacaggggag aacctagggt gatattaacc 5880 
ggaagccttg gggctgatcg agttgttgcc 5940 
cctcttagat gcagttctga agaagatggt 6000 
acactgcctt ctcaactcca aactgactct 6060 
agaaaatatc acttgtcaat aaaatccata 6120 

6129 



<400> 6 

Met Gin Arg Ser Pro Leu Glu Lys Ala Ser Val Val Ser Lys Leu Phe 
15 10 15 
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Phe Ser Trp Thr Arg Pro He Leu Arg Lys Gly Tyr Arg Gin Arg Leu 

20 25 30 

Glu Leu Ser Asp He Tyr Gin He Pro Ser Val Asp Ser Ala Asp Asn 

35 40 45 

Leu Ser Glu Lys Leu Glu Arg Glu Trp Asp Arg Glu Leu Ala Ser Lys 

50 55 60 

Lys Asn Pro Lys Leu He Asn Ala Leu Arg Arg Cys Phe Phe Trp Arg 
65 70 75 80 

Phe Met Phe Tyr Gly He Phe Leu Tyr Leu Gly Glu Val Thr Lys Ala 

85 90 95 

Val Gin Pro Leu Leu Leu Gly Arg He He Ala Ser Tyr Asp Pro Asp 

100 105 HO 

Asn Lys Glu Glu Arg Ser He Ala He Tyr Leu Gly He Gly Leu Cys 

115 120 125 

Leu Leu Phe He Val Arg Thr Leu Leu Leu His Pro Ala He Phe Gly 

130 135 140 

Leu His His He Gly Met Gin Met Arg He Ala Met Phe Ser Leu He 
145 150 155 160 

Tyr Lys Lys Thr Leu Lys Leu Ser Ser Arg Val Leu Asp Lys He Ser 

165 170 175 

He Gly Gin Leu Val Ser Leu Leu Ser Asn Asn Leu Asn Lys Phe Asp 

180 185 190 

Glu Gly Leu Ala Leu Ala His Phe Val Trp He Ala Pro Leu Gin Val 

195 200 205 

Ala Leu Leu Met Gly Leu He Trp Glu Leu Leu Gin Ala Ser Ala Phe 

210 215 220 

Cys Gly Leu Gly Phe Leu He Val Leu Ala Leu Phe Gin Ala Gly Leu 
225 230 235 240 

Gly Arg Met Met Met Lys Tyr Arg Asp Gin Arg Ala Gly Lys He Ser 

245 250 255 

Glu Arg Leu Val He Thr Ser Glu Met He Glu Asn He Gin Ser Val 

260 265 270 

Lys Ala Tyr Cys Trp Glu Glu Ala Met Glu Lys Met He Glu Asn Leu 

275 280 285 

Arg Gin Thr Glu Leu Lys Leu Thr Arg Lys Ala Ala Tyr Val Arg Tyr 

290 295 300 

Phe Asn Ser Ser Ala Phe Phe Phe Ser Gly Phe Phe Val Val Phe Leu 
305 310 315 320 

Ser Val Leu Pro Tyr Ala Leu He Lys Gly He He Leu Arg Lys He 

325 330 335 

Phe Thr Thr He Ser Phe Cys He Val Leu Arg Met Ala Val Thr Arg 

340 345 350 

Gin Phe Pro Trp Ala Val Gin Thr Trp Tyr Asp Ser Leu Gly Ala He 

355 360 365 

Asn Lys He Gin Asp Phe Leu Gin Lys Gin Glu Tyr Lys Thr Leu Glu 

370 375 380 

Tyr Asn Leu Thr Thr Thr Glu Val Val Met Glu Asn Val Thr Ala Phe 
385 390 395 400 

Trp Glu Glu Gly Phe Gly Glu Leu Phe Glu Lys Ala Lys Gin Asn Asn 

405 410 415 

Asn Asn Arg Lys Thr Ser Asn Gly Asp Asp Ser Leu Phe Phe Ser Asn 

420 425 430 

Phe Ser Leu Leu Gly Thr Pro Val Leu Lys Asp He Asn Phe Lys He 

435 440 445 

Glu Arg Gly Gin Leu Leu Ala Val Ala Gly Ser Thr Gly Ala Gly Lys 

450 455 460 

Thr Ser Leu Leu Met Met He Met Gly Glu Leu Glu Pro Ser Glu Gly 
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465 470 475 480 

Lys He Lys His Ser Gly Arg He Ser Phe Cys Ser Gin Phe Ser Trp 

485 490 495 

He Met Pro Gly Thr He Lys Glu Asn He He Phe Gly Val Ser Tyr 

500 505 510 

Asp Glu Tyr Arg Tyr Arg Ser Val He Lys Ala Cys Gin Leu Glu Glu 

515 520 525 

Asp He Ser Lys Phe Ala Glu Lys Asp Asn He Val Leu Gly Glu Gly 

530 535 540 

Gly He Thr Leu Ser Gly Asp Gin Arg Ala Arg He Ser Leu Ala Arg 
545 550 555 560 

Ala Val Tyr Lys Asp Ala Asp Leu Tyr Leu Leu Asp Ser Pro Phe Gly 

565 570 575 

Tyr Leu Asp Val Leu Thr Glu Lys Glu He Phe Glu Ser Cys Val Cys 

580 585 590 

Lys Leu Met Ala Asn Lys Thr Arg He Leu Val Thr Ser Lys Met Glu 

595 600 605 

His Leu Lys Lys Ala Asp Lys He Leu He Leu Asn Glu Gly Ser Ser 

610 615 620 

Tyr Phe Tyr Gly Thr Phe Ser Glu Leu Gin Asn Leu Gin Pro Asp Phe 
625 630 635 640 

Ser Ser Lys Leu Met Gly Cys Asp Ser Phe Asp Gin Phe Ser Ala Glu 

645 650 655 

Arg Arg Asn Ser He Leu Thr Glu Thr Leu His Arg Phe Ser Leu Glu 

660 665 670 

Gly Asp Ala Pro Val Ser Trp Thr Glu Thr Lys Lys Gin Ser Phe Lys 

675 680 685 

Gin Thr Gly Glu Phe Gly Glu Lys Arg Lys Asn Ser He Leu Asn Pro 

690 695 700 

He Asn Ser He Arg Lys Phe Ser He Val Gin Lys Thr Pro Leu Gin 
705 710 715 720 

Met Asn Gly He Glu Glu Asp Ser Asp Glu Pro Leu Glu Arg Arg Leu 

725 730 735 

Ser Leu Val Pro Asp Ser Glu Gin Gly Glu Ala He Leu Pro Arg He 

740 745 750 

Ser Val He Ser Thr Gly Pro Thr Leu Gin Ala Arg Arg Arg Gin Ser 

755 760 765 

Val Leu Asn Leu Met Thr His Ser Val Asn Gin Gly Gin Asn He His 

770 775 780 

Arg Lys Thr Thr Ala Ser Thr Arg Lys Val Ser Leu Ala Pro Gin Ala 
785 790 795 800 

Asn Leu Thr Glu Leu Asp He Tyr Ser Arg Arg Leu Ser Gin Glu Thr 

805 810 815 

Gly Leu Glu He Ser Glu Glu He Asn Glu Glu Asp Leu Lys Glu Cys 

820 825 830 

Leu Phe Asp Asp Met Glu Ser He Pro Ala Val Thr Thr Trp Asn Thr 

835 840 845 

Tyr Leu Arg Tyr He Thr Val His Lys Ser Leu He Phe Val Leu He 

850 855 860 

Trp Cys Leu Val He Phe Leu Ala Glu Val Ala Ala Ser Leu Val Val 
865 870 875 880 

Leu Trp Leu Leu Gly Asn Thr Pro Leu Gin Asp Lys Gly Asn Ser Thr 

885 890 895 

His Ser Arg Asn Asn Ser Tyr Ala Val He He Thr Ser Thr Ser Ser 

900 905 910 

Tyr Tyr Val Phe Tyr He Tyr Val Gly Val Ala Asp Thr Leu Leu Ala 
915 920 925 
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Met 


Gly 
930 


Phe 


Phe 


Arg 


Gly 


Leu Pro 
935 


Leu 


Val 


His 


Thr 
940 


Leu 


He 


Thr 


Val 


Ser 


Lys 


He 


Leu 


His 


His 


Lys Met 


Leu 


His 


Ser 


Val 


Leu 


Gin 


Ala 


Pro 


945 










950 








955 










960 


Met 


Ser 


Thr 


Leu 


Asn 
965 


Thr 


Leu Lys 


Ala 


Gly 
970 


Gly 


He 


Leu 


Asn 


Arg 
975 


Phe 


Ser 


Lys 


Asp 


He 
980 


Ala 


He 


Leu Asp 


Asp 
985 


Leu 


Leu 


Pro 


Leu 


Thr 
990 


He 


Phe 


Asp 


Phe 


He 


Gin 


Leu 


Leu 


Leu He 


Val 


He 


Gly 


Ala 


He 


Ala 


Val 


Val 






995 








1000 








1005 






Ala 


Val 


Leu 


Gin 


Pro 


Tyr 


He Phe 


Val 


Ala 


Thr 


Val 


Pro 


Val 


He 


Val 




1010 








1015 








1020 








Ala 


Phe 


He 


Met 


Leu 


Arg 


Ala Tyr 


Phe 


Leu 


Gin 


Thr 


Ser 


Gin 


Gin 


Leu 


1025 








1030 






1035 








1040 


Lys 


Gin 


Leu 


Glu 


Ser 


Glu 


Gly Arg 


Ser 


Pro 


He 


Phe 


Thr 


His 


Leu 


Val 










1045 






1050 








1055 


Thr 


Ser 


Leu 


Lys 


Gly 


Leu 


Trp Thr 


Leu 


Arg Ala 


Phe 


Gly Arg 


Gin 


Pro 








1060 






1065 








1070 




Tyr 


Phe 


Glu 


Thr 


Leu 


Phe 


His Lys 


Ala 


Leu 


Asn 


Leu 


His 


Thr 


Ala 


Asn 






1075 






1080 








1085 


i 






Trp 


Phe 


Leu 


Tyr 


Leu 


Ser 


Thr Leu 


Arg 


Trp 


Phe 


Gin 


Met 


Arg 


He 


Glu 




1090 








1095 








1100 








Met 


He 


Phe 


Val 


He 


Phe 


Phe He 


Ala 


Val 


Thr 


Phe 


He 


Ser 


He 


Leu 


1105 








1110 






1115 








1120 


Thr 


Thr 


Gly 


Glu 


Gly 


Glu 


Gly Arg Val 


Gly 


He 


He 


Leu 


Thr 


Leu 


Ala 










1125 






1130 








1135 


Met 


Asn 


He 


Met 


Ser 


Thr 


Leu Gin 


Trp 


Ala 


Val 


Asn 


Ser 


Ser 


He 


Asp 








1140 






1145 








1150 




Val 


Asp 


Ser 


Leu 


Met 


Arg 


Ser Val 


Ser 


Arg 


Val 


Phe 


Lys 


Phe 


He 


Asp 






1155 






1160 








1165 






Met 


Pro 


Thr 


Glu 


Gly 


Lys 


Pro Thr 


Lys 


Ser 


Thr 


Lys 


Pro 


Tyr 


Lys 


Asn 




1170 








1175 








1180 








Gly Gin Leu 


Ser 


Lys 


Val 


Met He 


He 


Glu 


Asn 


Ser 


His 


Val 


Lys 


Lys 


1185 








1190 






1195 








1200 


Asp Asp 


He 


Trp 


Pro 


Ser 


Gly Gly 


Gin 


Met 


Thr 


Val 


Lys 


Asp 


Leu 


Thr 










1205 






1210 








1215 


Ala 


Lys 


Tyr 


Thr 


Glu 


Gly 


Gly Asn Ala 


He 


Leu 


Glu 


Asn 


He 


Ser 


Phe 








1220 






1225 








1230 




Ser 


He 


Ser 


Pro 


Gly 


Gin 


Arg Val 


Gly 


Leu 


Leu 


Gly Arg 


Thr 


Gly 


Ser 






1235 






1240 








1245 






Gly 


Lys 


Ser 


Thr 


Leu 


Leu 


Ser Ala 


Phe 


Leu Arg 


Leu 


Leu 


Asn 


Thr 


Glu 




1250 








1255 








1260 








Gly 


Glu 


He 


Gin 


He 


Asp 


Gly Val 


Ser 


Trp 


Asp 


Ser 


He 


Thr 


Leu 


Gin 


1265 








1270 






1275 








1280 


Gin 


Trp 


Arg 


Lys 


Ala 


Phe 


Gly Val 


He 


Pro 


Gin 


Lys 


Val 


Phe 


He 


Phe 










1285 






1290 








1295 


Ser 


Gly 


Thr 


Phe 


Arg 


Lys 


Asn Leu Asp 


Pro 


Tyr 


Glu 


Gin 


Trp 


Ser 


Asp 








1300 






1305 








1310 




Gin 


Glu 


He 


Trp 


Lys 


Val 


Ala Asp 


Glu 


Val 


Gly 


Leu Arg 


Ser 


Val 


He 






1315 






1320 








1325 






Glu 


Gin 


Phe 


Pro 


Gly 


Lys 


Leu Asp 


Phe 


Val 


Leu 


Val 


Asp 


Gly 


Gly 


Cys 




1330 








1335 








1340 








Val 


Leu 


Ser 


His 


Gly 


His 


Lys Gin 


Leu 


Met 


Cys 


Leu 


Ala 


Arg 


Ser 


Val 


1345 








1350 






1355 








1360 


Leu 


Ser 


Lys 


Ala 


Lys 


He 


Leu Leu 


Leu 


Asp 


Glu 


Pro 


Ser 


Ala 


His 


Leu 










1365 






1370 








1375 


Asp 


Pro 


Val 


Thr 


Tyr 


Gin 


He He 


Arg 


Arg 


Thr 


Leu 


Lys 


Gin 


Ala 


Phe 
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1380 1385 1390 

Ala Asp Cys Thr Val lie Leu Cys Glu His Arg lie Glu Ala Met Leu 

1395 1400 1405 

Glu Cys Gin Gin Phe Leu Val He Glu Glu Asn Lys Val Arg Gin Tyr 

1410 1415 1420 

Asp Ser He Gin Lys Leu Leu Asn Glu Arg Ser Leu Phe Arg Gin Ala 
1425 1430 1435 1440 

He Ser Pro Ser Asp Arg Val Lys Leu Phe Pro His Arg Asn Ser Ser 

1445 1450 1455 

Lys Cys Lys Ser Lys Pro Gin He Ala Ala Leu Lys Glu Glu Thr Glu 

1460 1465 1470 

Glu Glu Val Gin Asp Thr Arg Leu 
1475 1480 



